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(57] _ABSTRACT

An improved method of preparing butyl polyglyco-
sides wherein the average number of monosaccharide
units in the polyglycoside may be controlled is dis-
closed. The method comprises refluxing, in the pres-
ence of an acid catalyst, a mixture of butanol and a
monosaccharide wherein the mol ratio of butanol to
monosaccharide is equal to from about 1 to about 25
and subsequently distilling off part of the butanol to
reduce the mol ratio of butanol to monosaccharide to
from 0.6 to 20.
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' 1
METHOD OF PREPARING BUTYL
POLYGLYCOSIDES

BACKGROUND OF THE INVENTION

This application is a continuation in part of applica-
tion Ser. No. 315,542 filed Dec. 15, 1972; and now
abandoned.

FIELD OF THE INVENTION

. The present invention relates to a method of prepar-
ing butyl polyglycosides. More particularly, the present
invention relates to a method of preparing butyl poly-
glycosides wherein the average number of monosac-
charide units in the butyl polyglycoside may be con-
trolled. The process comprises:

a. combining butyl alcohol and a monosaccharide
selected from the group consisting of pentoses and
hexoses at a molar ratio of butyl alcohol to monosac-
charide equal to from 1 to about 25,

b. refluxing the resultant mixture in the presence of
‘an acid catalyst, and

c. subsequently distilling off part of the butyl alcohol
from the reaction mixture to reduce the molar ratio of
butyl alcohol to monosaccharide to wrthm the range of
from about 0.6 to about 20.

DESCRIPTION OF THE PRIOR ART

Monosaccharides may be represented by the follow-
ing general formula: C, H,, O, and are frequently clas-
sified depending upon the number of carbon atoms in
‘the molecule as either trioses (3 carbon atoms), tet-
-roses (4), pentoses (5), hexoses (6), and heptoses (7
carbon atoms).

The monosaccharides are further classified depend-
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ing upon whether they contain an aldehyde (—CHO)

or a ketone (>c=o) group in the molecule. Those con-
taining an aldehyde group are referred to as aldoses
whereas the ketone group containing materials are
referred to as ketoses.

Structurally, the monosacchandes may be repre-
sented by either a linear or a cyclic formula.

The following are several examples of monosaccha-
rides which may be used in carrying out the present
invention represented by a linear formula.

CIHO CIH,OH i
H—C—OH c=o0
HO-—C=—H HO—C—H
H=—C=OH 'H—C—OH
H—C—OH H—C—OH
CH,OH CH;OH
glucose fructose
(an aldohexose) (a ketohexose)
© . CHO CH,0H
H=~C=OH C=0
H—C—OH ) H—CI-OH
H—C—OH H—C—OH
CH,OH CH,OH
ribose ribulose

(an aldopentose)  (a ketopentose)

In these structures the carbonyl carbon atom is referred
to as the anomeric carbon atom.’
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In addition to the linear formula discussed above, the
monosaccharides may also be represented by a cyclic
formula containing a 5 or 6 membered ring. With the
cyclic formula the compounds are often referred to as
derivatives of pyran or furan, and as such are referred
to as pyranoses or furanoses. The cyclic structures are
often referred to as hemiacetals in which the carbonyl
group of the linear formula has reacted with one of the
hydroxyl groups in the molecule. In these formulas, as
illustrated below, the anomeric carbon atom now has a
hydroxyl group attached to it. This hydroxyl group is
referred to as the hemiacetal hydroxyl and is thereby
distinguished from the other hydroxyl groups in the
molecule which are referred to as the alcoholic hydrox-

yls.

OH

fructofuranose

Glycosides are prepared by reacting a hydroxyl con-
taining compound, e.g. an alkyl alcohol such as buta-’
nol, with one of the aldoses or ketoses referred to
above. The reaction takes place between the hemiace-
tal hydroxyl and the alkyl alcohol (butanol) resulting in
a compound wherein the alkyl group is attached to the
monosaccharide via an oxygen linkage to the anomeric
carbon atom. Compounds having the butyl group in
this position are referred to as butyl glycosides.

A variety of alkyl ethers of monosaccharides or poly-
saccharides wherein one of the alcoholic hydroxyls is
reacted with an alcohol are also known in the art. How-
ever, the properties of these compounds differ srgnrﬁ- ;
cantly from those of the alkyl glycosides.

. Alkyl glucosides have been prepared by reacting an

alkyl alcohol with glucose in the presence of an acidic
catalyst such as sulfuric acid. See, in this regard, U.S.
Pat. No. 3,450,690 issued to Gibbons et al. and U.S.
Pat. No. 3,219,656 issued to Boettner. Both of these .

~ references relate to the preparation: of alkyl mono-
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glucosides; i.e., compounds containing one glucose unit
for each alkyl group. These alkyl glucosides are most -
easily p'repared‘with alcohols having from I to 3 carbon
atoms in the alkyl group.

Polyglycosides prepared from alcohols contammg
from 8 to 25 carbon atoms have also been disclosed.
See, in. this regard, U.S. Pat. No. 3,598, 865 issued to
Lew.

It is an object of the present invention to prepare
butyl polyglycosides in which the degree of glycosida-
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tion - ie. the average number of monosaccharide
units per butyl group, may be controlled.

SUMMARY OF THE INVENTION

- In accordance with the present invention, butyl poly-
glycosides having a degree of glycosidation equal to
from 1.1 to about 4 are prepared by a process comprrs-

ing:
. a. combining . butyl alcohol and a monosacchande

selected from the group consisting of pentoses and 1

hexoses at a molar ratio of butyl alcohol to mono-
saccharide equal to from 1 to about 25,
b. refluxing the resultant mixture in the presence of
an acid catalyst, and
c. subsequently removing butyl alcohol from the
reaction mixture to reduce the molar ratio of butyl
alcohol to monosaccharide to from about 0.6 to about
20.

DESCRIPTION OF THE INVENTION

As described above, in accordance with the present
invention, buty! polyglycosides are prepared by react-
ing butyl alcohol and a monosaccchande under care-
fully cantrolled. conditions.

These compounds may be represented by the follow-

ing .theoretical. general formula Bu—O—R—(O—R),, -

wherein n is an average value equal to from 0.1 to 3.0,
Bu is a butyl radical and R is a radical derived from a
monosaccharide by formation of a glycosidic bond
between the hemiacetal hydroxyl of the monosaccha-
ride and the alcoholic hydroxyl of either butyl alcohol
or another monosaccharide. The glycosidic bonds are
indicated as —O— in the above formula.  As used
herein, the term “degree of glycosidation” refers to the
average number of monosaccharide units contained in
each molecule of the butyl polyglycoside and is equal
to from 1.1 to about 4.

The monosaccharides which may be employed in the
preparatlon of the butyl polyglycosides of the present
invention .include both pentoses and hexoses: — i.e.,
simplé sugars containing either 5 or 6 carbon atoms
and represented by the followmg formula

5H 100.'. or ClHuoc . :

.The monosaccharides may contain either an aldehyde :

or a ketone group and may, therefore, be referred to as
aldopentoses, aldohexoses, ketopentoses and ketohex-
oses. Representative monosaccharides which may be
employed inclide, for examplé, ribose, arabinose, Xy-

lose;:lyxose, allose, altrose, glucose, marninose, gulose,

idose, galactose, talose, ribulose, 'xylulose,- psiCOSe,
fructose, sorbose and tagatose. Of these;' it is preferred
to employ . glucose - resulting in the' preparation of a

butyl polyglucosidé. Mixtures of these monosaccha—/

rides may also be employed.

As an alternative to adding the monosaccharide di--

rectly to the reaction mixture, the. mondsaccharide ‘or
mixture 'of monosaccharides may be formed in'situ by
including in-the reaction mixturé a compound such as
an oligosaccharide or a polysaccharide which will hy-
drolyze in the presence of the acid catalyst resulting in
one of the monosaccharides mentioned above. Repre-
sentative compounds hydrolyzable to monosaccharides
which may be utilized for this purpose -include for ex-
ample, maltose, lactose, sucrose, raffinose, starch,

methyl glucoside and anhydro sugars, such as levoglu-

cosan.
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In the preparation 'of butyl polyglycosides in accor-
dance with the- present invention, one of the above
mentioned monosaccharides is combined with butyl
alcohol. To produce the desired polyglycosides, the
molar ratio of butanol to’ monosaccharide has been
found to be critical. Thus, the initial ratio of mols of

‘butyl alcohol to mols of monoesaccharide must be in the

range of from about 1 to about 25. In preparing butyl
polyglycosides, preferred results have been achieved

0 when this ratio is in the range of from about 2 to about

20. Mixtures of monosaccharides may: also be utilized
as long as the ratio of butanol to.total monosaccharide
is within the above range.

.In carrying out the reaction, an acid catalyst is also
included in the reaction mixture. Any acid catalyst
known in the art for use in. the preparation of acetals
may be employed. The preferred acid catalyst is sulfu-

. ric acid-due-to its low cost. and ease of removal when

the. reaction is completed. However, other acid cata-
lysts, such as hydrochloric acid, phosphoric acid, phos-
phorous acid, toluene sulfonic acid, boron trifluoride,
and ion exchange resins in the acid form may also be
employed. Although the ‘amount of.acid catalyst em-
ployed has not been found to be narrowly critical to the
preparation-of butyl polyglycosides in accordance ‘with
the present invention, it is preferred to employ from
about .002% to about 2.0% by weight based on the
total weight of the reaction mixture. Below about
0.002%, it has been found that reaction times- are
longer- than is -desirable and, with more than' about
2.0%- catalyst, no further increase in reaction rate -has
been noted. .Especially . preferred. results have been
achieved when the amount of acid catalyst is equal to
from about 0.005% to about 1.0% by weight based on
the total weight of the reaction mixture..

. After the components have been thoroughly mixed,
heat is applied to the reaction mixture. It has been
found that optimum reaction times are achieved by
heating the mixture to reflux which is generally in the
range of from about 110°C. to about 120°C. If the
initial molar ratio of butyl.alcohol to monosaccharide is
about 5 or higher, the refluxing may be continued until
all of the glucose has reacted as evidenced by the pro-
duction of a clear solution. However, if the initial molar
ratio is lower than about 5, it has been found that unde-
sirable by-products are produced if the refluxing is
continued for any length of time. Thus, when the initial
molar ratio is less than about 5, it is critical that distilla-
tion of butyl alcohol be started shortly after refluxing
begins. Satisfactory results have been achieved when
distillation is begun after about 5 to 10 minutes of
refluxing. It has also been found that this change from
reflux to distillation must be made no later than at the
first evidence of sirupization, which appears as smears
on the walls of the reaction vessel. This point is referred
to herein as the point of sirupization. It is also possible-
to prevent the production of undesirable by-products
by a partial reflux-partial distillation procedure such as
one involving the use of a fractioning column with a
reflux ratio control device. However, such a procedure
is unnecessarily complicated and expensive and has not
been found to be necessary over the much simpler
procedure described above.

Although the butyl polyglycosides may be produced
by a procedure mvolvmg distillation with no prior re-
fluxmg, this procedure is not preferred since it results
in'removal of much of the butyl alcohol before it has
had a chance to react with the glucose. Refluxing with



3,974,138

an azeotroping agent may also be used. However, this
procedure is not preferred since it further complicates
the procedure and increases the cost while not resulting
in any significant lmprovement in the product pro-
duced.

Thus, in accordance with the improved process of the
present invention, when the initial molar ratio of buta-
nol to monosaccharide is equal to less than about 5, the
reaction mixture is refluxed for a short period of time
and then distilled to remove butanol and reduce the
ratio to the desired level as explained in detail below.
However, when the initial ratio is greater than about 5,
it has been found that refluxing may be continued until
all of the monosaccharide has reacted as evidenced by
the formation of a clear solution. At this point, the
refluxing is terminated and distillation begun to reduce
the molar ratio to the desired level. However, here also
distillation may be started sooner but this is not critical
to the preparation of the desired polyglycoside..

In either case, the distillation is continued until a
-sufficient amount of butyl alcohol has been removed.
As with the initial molar ratio, it has also been found to
be critical to the production of butyl polyglycosides in
accordance with the present invention that the reduced
molar ‘ratio of butyl alcohol to monosaccharide be
controlled within a narrow range. Thus, butyl alcohol
should be removed until the molar ratio is reduced to
within the range of from about 0.6 to about 20. Pre-
ferred results have been achieved when the molar ratio
is reduced to from about 0.6 to about 18.

~The degree to which the molar ratio is reduced has
been found to control the number of monosaccharide
units in the resulting butyl polyglycoside: Thus, the
lower this ratio, the greater the degree of glycosidation
in" the " resulting product. Generally, the degree of
glycosidation achieved with the preferred range de-
scribed above will vary from about 4.0, when the final
ratio is reduced to about 0.6, to about 1.1, when the
“final ratio is reduced to about 18. As used herein, the
term “degree of glycosidation” refers to the average
number of monosaccharide units per butyl group in the
molecule.

'As mentioned. above, a significant advantage of the
process of the present invention is the ability to control
the degree of glycosidation of the buty! polyglycodsides
which are prepared. This result is achieved by control-
ling the amount of buty! alcohol remaining in the reac-
tion mixture at the end of the distillation step. The
degree of glycosidation of the products from any given
reaction can be determined by reference to the follow-
ing table wherein the final ratio refers to the molar ratio
of butanol to monosaccharide at the end of the distilla-

tion step.
TABLE
Final Ratio Degree of Glycosidation
- 0.6 4.0 -
0.75 - .38
0.85 ‘3.1
1.1 - 2.4
1.4 2l
1.5 2.05
1.7 2.0
1.8 1.75
2.0 1.7
6.0 1.3
9.4 ) 2
16 ' . 1.1
’ 1.1
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TABLE-continued
Degree of Glycosidation

Il

Final Ratio

20

In addition to removing butanol to reduce the final
molar ratio to the desired value, the distillation step
also removes, from the reaction mixture, the water
formed during the course of the reaction and thereby
improves the total yield of butyl polyglycoside. This is
due to the fact that the glycoSrde-formmg reaction. is
reversible and the butylpolyglycosnde is hydrolyzed to
butyl alcohol and monosacchande in the presence of
acid and .water.

" After the desired ratio has been reached, the reactlon
may be terminated by neutrahzmg the acid catalyst.
This may be accomplished by the use of any suitable
alkaline material including, for. example, sodlum hy-
droxide, potassium hydroxide and sodium carbonate.
The resulting butyl polyglycoside may be used without
any further treatment as a solution in excess butyl alco-
hol. If desired, the butyl alcohol may be removed by
distillation under reduced pressure. .

- It has also been found, in accordance with the pre-
sent invention, that the degree of glycosndatnon may:be.
further controlled by-the addition of butyl alcohol to
the reaction mixture after the reduced ratio referred to
above has been achieved. Thus, it has been found that,
if the reduced molaf ratio'is.equal to11.2 or higher,:
additional butyl:alcohol may be added and the reaction
continued to lower the dégree of glycosidation.of the
butyl polyglycoside. Such a procedure has been found-
to be the most- economical and practical since it re-
quires the least amount of .excess butanol and makes
most efficient use of the reactor volume. - :

" Thé number of ‘monosaccharide units in the poly-'
glycosides prepared in accordance with-the present
invention can be varied over a range of from.about 1.1’
to about 4. The butyl poly'glycosldes are useful as hu<'
miectants, as polyols in the preparation’of polyure-
thanes, and in the preparation of surfactants. They
have been found to be pamcularly useful in the prepa-i
ration of esters having" varying degrees of solubility in -
water and oils as described in U.S. application Ser. No.

© 315,541 filed Dec. 15,1972, and now abandoned by
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Baak Lew for “Esters of Alkyl Polyglycosndes v

"In order to describe ‘the’ present invention so that it
may be more clearly understood the followmg exam-
ples are set forth. s

EXAMPLE 1

Intoa 1-liter flask equ1pped w1th a stlrrer, thermome-._'
ter and reflux condenser, there was added 108 grams of
glucose (0.6 mol)-and 592 grams (8 mols) of n-hutyl’

B

.alcohol. The initial molar ratio of butyl alcohol.to- glu- .

cose was 13.3. To the resulting reaction mixture there
was added 0.2cc. of concentrated sulfunc acid and the
mixture. was then heated to reflux. After refluxing for

20 minutes, the reaction mixture changed to a clear

solution. After an.additional 10 minutes, the refluxing:
was changed to distillation and 185:grams of distillate .
were removed in a period of 15 minites thereby reduc-.

" ing the molar ratio to 9.4. The reaction was.then re-..
turned to total reﬂux and allowed to reflux for another.:'-;
# 15 minutes.. : T
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At the end of this time, potassium hydroxide was
added to neutralize the sulfuric acid. There resulted a
butyl polyglucoside containing an average of 1.2 glu-
cose units per molecule of butyl alcohol; i.e., a degree
of glycosidation of 1.2. The excess butyl alcohol may
be removed by distillation to recover the solid butyl 1.2
glucoside.

EXAMPLE I

Into a 1-liter flask equipped with a stirrer, a ther-
mometer and reflux condenser, there was added 216
grams (1.2 mols) of glucose and 518 grams (7 mols) of
n-butyl alcohol. The initial molar ratio was 5.8.There
was then added to the reaction mixture 0.2 cc. of con-
centrated sulfuric acid; the mixture was heated to re-
flux and allowed to reflux for 1% hours. At the end of
this time, the clear solution was distilled to remove 415
grams of distillate in a period of about 30 minutes re-
sulting in a reduced molar ratio of 1.4. The calalyst was
then neutralized by the addition of solid sodium hy-
droxide. The result was a solution of a butyl polyglyco-
side containing 2.1 glucose units per molecule.

EXAMPLE I

Into a 1-liter flask equipped with a stirrer, thermome-
ter and reflux condenser, there was added 360 grams (2
mols) of glucose and 518 grams (7 mols) of n-butyl
alcohol. The initial molar ratio of butyl alcohol to glu-
cose was, thus, 3.5. To this mixture there was added 0.2
cc. of concentrated sulfuric acid and the mixture was
allowed to-react by refluxing for 35 minutes. At the end
of this time, there was a detectable trace of syrupy
droplets:along the walls of the flask. The total reflux
was then changed to total distillation and after 25 min-
utes of heating the reaction mixture was a clear, color-
less solution. After an additional 10 minutes (total
distillation time of 35 minutes), 429 grams of distillate

. had been collected resulting in a reduced molar ratio of
0.85. The reaction was then terminated by the addition
of sodium hydroxide. The resulting product was identi-

fied as a butyl polyglucoside containing 3.0 glucose

units per molecule.

As a comparison, the experiment was repeated ex-
cept that the reaction mixture was refluxed for 2 hours
during which time the amount of syrup increased. At
this time heating was discontinued and the reaction
mixture allowed to cool. On cooling a large amount of
syrup settled out of the reaction mixture and solidified
at room temperature. This material was identified as a
high molecular weight polysaccharide.

EXAMPLE IV

. Into a 3-liter reaction flask equipped with a stirrer,
thermometer and reflux condenser, there was added
970 grams (5.4 mols) of glucose and 1,080 grams (14.6
mols) of n-butyl alcohol. Thus, the initial molar ratio of
butanol to glucose was 2.7. To the mixture, there was
then added 1.2 cc. of concentrated sulfuric acid and
the mixture was heated to reflux. After 15 minutes,
with much of the glucose still undissolved, the refluxing
was changed to distillation. After 45 minutes, of distil-
lation, the reaction mixture was a clear solution and the
distillation was continued for an additional 30 minutes
until-a total of 530 grams of distillate had been re-
moved. Thus, the molar ratio of butanol to glucose had
been reduced to 1.6. If the reaction had been termi-
nated- at' this point, the resulting butyl polyglucoside
would have had a degree of glucosidation of about 2.0.
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However, there was now added 913 grams of n-butyl
alcohol thereby adjusting the molar ratio to 3.9. The
reaction mixture was refluxed for one hour, at the end
of which time the acid was neutralized by the addition
of 1.95 grams of sodium hydroxide dissolved in 5cc. of
water. The excess butanol was removed by vacuum
distillation at 124°C. and 30 mm. mercury resulting in
a yield of 1,136 grams of solid n-butyl 1.5 glucoside —
i.e., a butyl polyglucoside having a degreee of glucosi-
dation of 1.5.

EXAMPLE V

Into a 1-liter reaction flask equipped with a stirrer,
thermometer and reflux condenser, there was added
216 grams (1.2 mols) of glucose, 518 grams (7 mols) of
n-butyl alcohol and 0.2 ml. of concentrated sulfuric
acid. The initial molar ratio of butanol to glucose was
equal to 5.8.

The reaction mixture was refluxed for 1% hours, at
the end of which time the mixture had changed to a
clear solution: The reaction mixture was then distilled
until 473 grams of distillate had been collected. The
molar ratio-was thus reduced to 0.75. The resultmg
product, after neutralization and isolation as in Exam-
ple I, was identified as a butyl polyglucoside having a
degree of glucosndatlon of 3.8.

EXAMPLE VI

Into a 1-liter reactlon flask equipped with a stirrer,
thermometer and reflux condenser, there was added
216 grams (1.2 mols) of glucose, 518 grams (7 mols) of
n-butyl alcohol and 0.15 ml. of concentrated suifuric
acid. The initial molar ratio of butanol to glucose was

“equal to 5.8.

The reaction mixture was refluxed for 2 hours, at the
end of which time the clear solution was distilled until
382 grams of distillate had been removed. The molar
ratio had thus been reduced to 1.8. The resulting prod-
uct, after neutralization and isolation as in Example I,
was identified as a butyl polyglucoside havmg a degree
of glucosidation of 1.8.

EXAMPLE VII

Into a 1-liter reaction flask equipped with a stirrer,

thermometer and reflux condenser, there was added
243 grams (1.35 mols) of glucose, 518 grams (7 mols)
of n-butyl alcohol, and 0.2 ml. of concentrated sulfuric
acid. The initial molar ratio of butanol to glucose was
equal to 5.4.
The reaction mixture was refluxed for 2 hours, at the
end of which time the clear solution was distilled until
338 grams of distillate had been removed. The molar
ratio had thereby been reduced to 2.0. The 'resulting
product, after neutralization and isolation as in Exam-
ple 1, was identified as a butyl polyglucoside having a
degree of glucosxdatxon of 1.7.

- EXAMPLE VIIi

Into a 1-liter reaction flask equipped with a stirrer,
thermometer and reflux condenser, there was added
216 grams (1.2) mols of glucose, 518 grams (7 mols) of
n-butyl alcohol, and 0.2 ml. of concentrated sulfuric
acid. The initial molar ratio of butanol to glucose was
equal to 5.8.

The reaction mixture was refluxed for 1% hours, at
the end of which time the clear solution was distilled
until 420 grams of distillate had been removed. The
molar ratio had thereby been reduced to 1.4. The re-
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9
sulting product, after neutralization and isolation as in
Example I, was identified as a butyl polyglucoside hav-
ing a degree of glucosidation of 2.2.

EXAMPLE IX

Into a 1-liter reaction flask equipped with a stirrer,
thermometer and reflux condenser, there was added
216 grams (1.2 mols) of glucose, 518 grams (7 mols) of
n-butyl alcohol, and 0.2 ml. of concentrated sulfuric
acid. The initial molar ratio of butanol to glucose was
equal to 5.8.

The reaction mixture was refluxed for 1% hours, at
the end of which time the clear solution was distilled
until 406 grams of distillate had been removed. The
molar ratio had thus been reduced to 1.5. The resulting
product, after neutralization and isolation as in Exam-
ple 1, was identified as a butyl polyglucoside having a
degree of glucosidation of 2.0.

EXAMPLE X

Into a l-liter reaction flask equipped with a stirrer,
thermometer and reflux condenser, there was added 90
grams (0.5 mol) of glucose, 592 grams (8 mols) of
n-butyl alcohol, and 0.2 ml. of concentrated sulfuric
acid. The initial molar ratio of butanol to glucose was
equal to 16.

The reaction mixture was refluxed for 25 minutes, at
the end of which time the clear, colorless solution was
distilled until 80 grams of distillate had been collected.
The molar ratio had thus been reduced to 14.4. There
was then added 71 grams of n-butyl alcohol, adjusting
the molar ratio to 16. The reaction mixture was re-
fluxed for 1% hour. The resulting product, after neutral-
ization and isolation as in Example I, was identified as
a butyl polyglucoside having a degree of glucosidation
of 1.1.

EXAMPLE XI

Into a 1-liter reaction flask equipped with a stirrer,
thermometer and reflux condenser, there is added 54
grams (0.3 mols) of glucose, 555 grams (7.5 mols) of
n-butyl alcohol, and 0.2 ml. of concentrated sulfuric
acid. The initial molar ratio of butanol to glucose is
25.0.

The reaction mixture is refluxed until a clear solution
results, at which time distillation is begun and contin-
ued until 111 grams of butanol have been removed.
The molar ratio is thus reduced to 20.0. The reaction
mixture is then neutralized resultlng in a solution of the
butyl polyglucoside.

10

10
EXAMPLE XII

Into a I-liter reaction flask equipped with a stirrer,
thermometer and reflux condenser, there is added 180
grams (1.2 mols) of arabinose, 518 grams (7'mols) of
n-butyl alcohol, and 0.4 ml. of concentrated hydrochlo-
ric acid. The initial molar ratio of butanol to arabinose -
is equal to 5.8.

The reaction mixture is refluxed until a clear solution
results, at which time distillation is begun and contin-
ued until 252 grams of butanol have been removed.
The molar ratio of butanol to arabinose is thus reduced
to 3.0. After neutralization a solution of the butyl poly-

" glycoside results.
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What is claimed is:

1. A method of preparing a butyl polyglycoside hav-
ing a degree of glycosidation equal to from 1.1to about
4, said method comprising

a. combining butyl alcohol and a monosaccharide

selected from the group consisting of pentoses and
hexoses at a molar ratio of butyl alcohol to mono-
saccharide equal to from 1 to about 25,

b. refluxing the resulting mixture in the presence of

an acid catalyst, and

c. subsequently distilling butyl alcohol from the reac-

tion mixture to reduce the molar ratio of butyl
alcohol to monosaccharide to a final ratio equal to
from about 0.6 to about 20, provided that (i) if the
initial molar ratio is equal to from 1 to 5, the distil-
lation of butanol is started prior to the point of
sirupization.

2. A method, as claimed in claim 1, wherein the
monosaccharide is glucose.

3. A method, as claimed in claim 1, wherein the
initial molar ratio of butyl alcohol to monosaccharide is
equal to from about 5 to about 25.

4. A method, as claimed in claim 3, wherein the
reaction mixture is refluxed until a clear solution re-
sults.

5. A method, as claimed in claim 1, wherem the
initial molar ratio of butyl alcohol to glucose is equal to
from about 1 to about 5.

6. A method, as claimed in claim 1, wherein the
molar ratio is reduced to a final ratio equal to from
about 1.2 to about 20.

7. A method, as claimed in claim 6, compnsmg

a. adding additional butyl alcohol to the reaction

mixture after the reduced ratio is reached, and

b. refluxing the reaction mixture.

8. A method, as claimed in claim 1, wherein the
reaction is terminated by the addition of an alkaline
material to the reaction mixture when the reduced

molar ratio is reached.
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